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In the cation of the title salt, C 23 H 27 N 2 04 + C 2 H0 4 -2H 2 0, 
both fused pyrrolidine rings exhibit twisted conformations, 
while the piperidine rings adopt screw-boat and boat 
conformations. In the crystal, the three components are linked 
via O— H- ■ O and N— H- ■ O interactions, forming a tape 
along the b axis. The tapes are further linked by weak C— 
H- ■ O hydrogen bonds, forming a three-dimensional network. 

Related literature 

For related structures, see: Smith et al. (2005, 2006). 




, 2H,0 



Experimental 

Crystal data 

Q 3 H 27 N 2 04 + -C 2 H0 4 ~2H 2 0 
M, = 520.53 
Orthorhombic, P2 l 2 l 2 1 
a = 7.6110 (2) A 
b = 10.7375 (3) A 
c = 29.4990 (7) A 



V = 2410.75 (11) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.11 mm -1 
T = 295 K 

0.28 x 0.24 x 0.20 mm 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mi„ = 0.970, r m „ = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.116 

S = 1.05 

5805 reflections 

354 parameters 

7 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



13171 measured reflections 
5805 independent reflections 
5363 reflections with / > 2a(I) 
R<„, = 0.020 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.33 e A~ 3 

A/> mi „ = -0.32 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N2-H2B- ■ 08 


0.88 (1) 


1.87 (1) 


2.712 (2) 


159 (2) 


05-H5A---OT 


0.83 (1) 


1.83 (1) 


2.652 (2) 


f 70 (4) 


09-H9/1- ■ 03" 


0.85 (1) 


2.04 (2) 


2.832 (3) 


f55 (5) 


09-H9B- ■ O10 


0.84 (1) 


2.40 (3) 


3.161 (4) 


151 (5) 


O10-H10D- ■ 08 


0.82 (1) 


2.04 (1) 


2.854 (3) 


173 (5) 


C7-H7-09 1 " 


0.98 


2.50 


3.456 (3) 


166 


Cll-Hll-09 iv 


0.98 


2.56 


3.519 (3) 


168 


cn-miA- ■ oi" 


0.97 


2.56 


3.518 (2) 


168 


C21-H21^-06 v 


0.97 


2.43 


3.188 (3) 


135 


C21-H21B-05 vi 


0.97 


2.59 


3.293 (3) 


130 


C14-H14B- ■ 01 vii 


0.97 


2.49 


3.291 (2) 


139 


Symmetry codes: (i) 
x+l,y-l,z; (v) 
x + j, — y + \, —z. 


-x + 1, y + 1, -z 
-x + 2, y — |, - 


f 1; (ii) x-1 
-« + _ (vi) 


-y +h -z; (ui) 

-x + l,y-| 


x, y — 1, z; (iv) 
-z + 'i, (vii) 



Data collection: APEX2 (Bruker, 2003); cell refinement: SAINT 
(Bruker, 2003); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to acknowledge the SAIF, IIT Madras, for 
the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5247). 
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2,3-Dimethoxy-10-oxostrychnidinium hydrogen oxalate dihydrate 
P. Krishnan, K. Gayathri, N. Sivakumar, G. Chakkaravarthi and G. Anbalagan 
Comment 

The strychnos alkaloids strychnine and brucine have mostly been used to resolve enantiomorphic mixtures of chiral 
compounds, and the number of crystal structures of both salts and adducts of strychnine (Smith et al, 2006). 

The geometric parameters of the title compound (Fig. 1) agree well with reported similar structure (Smith et al, 
2005,2006). In the cation, both the pyrrolidine rings exhibit twisted conformations. The sum of bond angles around Nl 
[354.9 (2)°] and N2 [330.4 (2)°] indicates the sp 2 and sp 3 hybridized state of Nl and N2 atoms, respectively. The crystal 
packing is influenced by intermolecular N — H— O, O — H— O and C — H— O interactions (Table 1 & Fig. 2). 

Experimental 

The title compound was synthesized by mixing brucine (3.94 g, 0.01 mol) and oxalic acid dihydrate in 50 ml of 50% 
ethanol/water under reflux for 10 min. The partial room temperature evaporation of the filtered solution gave colorless 
single crystals in a week. 

Refinement 

H atoms were positioned geometrically and refined using riding model with C — H = 0.93 A and i7i S o(H) = 1.2£/ eq (C) for 
aromatic CH, C— H = 0.98 A and UiJH) = LIU^C) for CH, C— H = 0.97 A and C/ iso (H) = \.2U eq (C) for CH 2 , and C— H 
= 0.96 A and t4o(H) = 1.5C/ eq (C) for CH 3 . O- and N-bound H atoms were located in a difference Fourier map and the 
positions were refined with distance restraints [N2 — H2B = 0.88 (1) A, 05— H5A, 09— H9A, 09— H9B, O10— H10A 
and O10— H10B = 0.82 (1) A, and H10C-H10D = 1.40 (2) A], and with UjJH) = 1.5C/ eq (0,N). 

Computing details 

Data collection: APEX2 (Bruker, 2003); cell refinement: SAINT (Bruker, 2003); data reduction: SAINT (Bruker, 2003); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: PIATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids for non-H 
atoms. 
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Figure 2 

The packing of the title compound, viewed down the a axis. Hydrogen bonds are shown as dashed lines. 
2,3-Dimethoxy-10-oxostrychnidinium hydrogen oxalate dihydrate 



Crystal data 

C 2 3H27N204 + -C 2 H(V-2H20 
Mr = 520.53 
Orthorhombic, P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 7.6110(2)A 
& = 10.7375 (3) A 
c = 29.4990 (7) A 
V= 2410.75 (11) A 3 
Z=4 



F(000)= 1104 

£) x = 1.434 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5990 reflections 

6 = 2.0-28.2° 

,0 = 0.11 mnr 1 

T=295 K 

Block, colourless 

0.28 x 0.24 x 0.20 mm 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.970, r max = 0.978 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > laiF 1 )] = 0.042 

wR(F 2 ) = 0.116 

S = 1.05 

5805 reflections 

354 parameters 

7 restraints 

Primary atom site location: structure-invariant 
direct methods 



13171 measured reflections 
5805 independent reflections 
5363 reflections with / > 2a(I) 
R mt = 0.020 

#max = 28.3°, 6? m i n = 2.0° 

h = -4-+9 
£ = -10-^14 
/= -39^32 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F 2 ) + (0.0708P) 2 + 0.4586P] 

where P = (F 2 + 2F 2 )/3 
(A/c7) max < 0.001 
A/w = 0.33 e A" 3 
A/w = -0.32 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *IJJ 


CI 


0.8167 (2) 


0.10403 (15) 


0.04553 (5) 


0.0273 (3) 


C2 


0.7938 (2) 


0.22682 (15) 


0.03194 (5) 


0.0300 (3) 


H2 


0.7733 


0.2890 


0.0532 


0.036* 


C3 


0.8019 (2) 


0.25510(14) 


-0.01380 (5) 


0.0281 (3) 


C4 


0.8270 (2) 


0.16002(15) 


-0.04610 (5) 


0.0283 (3) 


C5 


0.8518 (2) 


0.03741 (15) 


-0.03262 (5) 


0.0277 (3) 


H5 


0.8702 


-0.0256 


-0.0537 


0.033* 


C6 


0.8480 (2) 


0.01221 (14) 


0.01373 (5) 


0.0262 (3) 


C7 


0.8725 (2) 


-0.08541 (14) 


0.08561 (5) 


0.0240 (3) 


H7 


0.7940 


-0.1469 


0.0995 


0.029* 


C8 


0.7954 (2) 


0.04770 (14) 


0.09221 (5) 


0.0255 (3) 


C9 


0.9615 (3) 


-0.20278 (15) 


0.01824 (6) 


0.0331 (4) 


C10 


1.0233 (3) 


-0.29667 (16) 


0.05273 (6) 


0.0407 (4) 


H10A 


1.1123 


-0.3482 


0.0385 


0.049* 


H10B 


0.9249 


-0.3505 


0.0600 


0.049* 


Cll 


1.0995 (2) 


-0.24681 (16) 


0.09759 (6) 


0.0330 (4) 
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TJ 1 1 

HI 1 


1 onn 
1.22 /0 


A 1 CAT 

—0.259/ 


a nmo 
0.09 /8 


A A A A* 
0.040* 


C12 


1.0603 (2) 


A 1 A/'O/" /1 C\ 

-0.10686 (15) 


A 1 AO 1 O /C\ 

0.10212 (5) 


0.0263 (3) 


TT1 1 

H12 


1 1 O /"/" 

1.1366 


A A/" CO 

-0.0652 


A AO A 1 

0.0801 


A AO O ± 

0.032* 


r~< i o 

C13 


1 AA"7/I /OA 

1.09 /4 (2) 


a A/i inn /1 £A 
—0.04399 (16) 


0. 14/83 (o) 


A AOOT 

0.028 / (3) 


TT1 1 

H13 


1.2200 


-0.0594 


0.1563 


A AO /I rfs 

0.034* 


C14 


1 A"7 1 O /OA 

1.0/18 (2) 


A AA/C H /1 £L\ 

U.U961 / (lo) 


A 1 /I AA£ 

0.14006 (6) 


A AO 0 1 f A \ 

0.0331 (4J 


H14A 


1 1111 

1.1111 


a i 

0.1422 


a 1 r r c 

0.1665 


A A A Aite 

0.040* 


H14B 


1.1406 


0.1230 


0.1142 


A A A A sk 

0.040* 




A 0"7O 1 /OA 
0.8 /VI (2) 


A llllyl /I f'l 

0.12124 (1 3) 


A ill £A /C\ 

0. 13 160 (_>) 


A AOOO i r l\ 

0.0288 (J ) 


H2A 


0.8636 


0.2104 


0.1258 


A AO C rfc 

0.035* 


C16 


A /"AO /I /ON 

0.6084 (2) 


A A 1 C /I ZO\ 

0.0154 (2) 


a 1 c /"in //"\ 

0.15679 (6) 


A AO "7 1 S A\ 

0.0371 (4) 


H16A 


0.6202 


A ATI 1 
— 0.0 /3 1 


A 1 iCT C 

0. loz5 


A A A C * 

0.045* 


T T 1 c r> 

H16B 


A CAT O 

0.5032 


A A A C C 

0.0455 


a ni o 

0.1718 


A A A C * 

0.045* 


C17 


A /"A 1 A /0\ 

0.6010 (2) 


A A A 1 CA /1 ON 

0.04159 (18) 


A 1 A/' C /" //"\ 

0.10656 (6) 


0.0346 (4) 


Tin * 

H17A 


0.5420 


a 1 1 An 

0.1199 


A 1 AAZT 

0.1006 


0.042* 


H17B 


0.5400 


-0.0245 


0.0906 


A A A O rfs 

0.042* 


C 1 o 

Lis 


i aoac //1A 
1.0803 (4) 


a im n n oa 
— U.jUjIj (ly) 


0.1//21 (/) 


0.04V4 (3) 


T_T1 O A 

HloA 


1.2029 


A O "7TA 

—0.2 / /9 


A 1 "7£0 

0.1 /68 


a ncn* 
0.039* 


H18B 


1.0718 


A O O A A 

-0.3800 


0.1943 


A A C (~\ ifc 

0.059* 


C19 


0.9727 (3) 


A O A /I O 1 / 1 0\ 

-0.20421 (18) 


A 1 AAAA f r\ 

0.19990 (6) 


A AOOT 

0.0387 (4) 


T_T1 O 




— U.2256 


A T^APi 

U.ZZ4U 


a A/i/:* 


C20 


0.9792 (2) 


A AO/'TA /1 

-0.08679 (16) 


A 1 O /" 1 Z' /C\ 

0.18616 (5) 


A AO A/" /O \ 

0.0296 (3) 


C21 


0.8705 (3) 


0.01255 (17) 


0.20833 (6) 


0.0329 (4) 


t to 1 a 

H21A 


A A /I £ C 

0.9465 


A (\HO C 

0.0685 


0.zz51 


A A A A* 

0.040* 


HZ it) 


A 70m 

0. lay 5 


A AO C/l 

—0.0234 


O.zzVo 


A A/1A* 


C22 


A O O A /" /O \ 

0.8296 (3) 


A A ~1 f\H A / 1 /"\ 

0.47074 (16) 


A A A AO A /T\ 

-0.00029 (7) 


A AOOO 

0.0383 (4) 


H22A 


A TO "7 A 

0.7379 


A A^IO A 

0.4784 


0.0219 


A A C T sfc 

0.057* 


tiZZa 


A O A 1 1 

0.8411 


A C /I TT 

0.5477 


A A 1 

-0.0166 


A ACTA 

0.057* 


H22C 


0.9385 


A /If 1 O 

U.45 18 


A A1 A C, 


U.U5 /* 


/~<oo 

L23 


0.8254 (4) 


A 1 A -1 C 

0.1045 (2) 


A 1 T /IT/: /<"7\ 

-0.12426 (7) 


A AC 1 O /z:\ 

0.0518 (6) 


H23A 


a no fin 
0.9509 


a ncco 

0.0:08 


— 0.1 zz4 


A ATO* 

0.0 /8* 


HzjB 


A O 1 OO 

0.8183 


A 1 /lOO 

0.1428 


—0.1536 


a mo* 
0.0 /8* 


HzJC 


(J. / 2d J 


A AC 1 £ 

0.03 13 


—0.1198 


A ATQ * 
U.U /8* 


/~l O A 

L24 


0.6076 (2) 


A O^OO") /1 ca 

0.36823 (15) 


A T> 1 AA { c\ 

0.23109 (6) 


A AO O A {A \ 

0.0334 (4) 


C25 


a /:n i /i a 
0.6212 (3) 


A C 1 AAA / 1 CA 

0.M090 (15) 


a neon { £\ 
0.23389 (6) 


A A1 n //I A 

0.033 / (4) 


JN1 


A OTC"7 /OA 
0.8 /5 / (2) 


A 1 m A £ /1 oa 

—0.10346 (Iz) 


A f\1 Z£H i A\ 

0.0336 / (4) 


A AO"7"7 l r i\ 
0.02 / / (3) 


XTO 

JNz 


A T/COA /OA 

0. /689 (2) 


A nOCTO /1 A\ 

0.08DZ8 (14) 


0.1 /329 (3) 


A A"5 AA /"3 A 
0.0309 (3) 


U1D 

HzB 


A TOO 

0. /28 (3) 


A 1 CO 1 M £\ 

O.lDZl (16) 


A 1 o^n /OA 

0.1869 (8) 


A A/1 £ * 

0.046* 


Ul 


A OT70 /OA 

0.82/8 (2) 


a 1 moi / 1 o\ 
0.19/83 (Iz) 


A AAA/1 A i A \ 

—0.09044 (4) 


A ni O O /*} A 

0.0388 (3) 


Uz 


A TOT 1 /OA 

0. /8 / I (2) 


a m /i o /i 1 \ 
0.3 /348 (11) 


A A*5 1 n / /I \ 

0.03 112 (4) 


0.03 /6 (3) 


(J3 


AAOCJ /T A 

0.9833 (3) 


— 0.Z18Z3 (13) 


—0.02266 (3) 


A ACAA / /I A 

0.0309 (4) 


U4 


1 AOAC /OA 

1.0203 (2) 


n nioj /io\ 
—0.32384 (12) 


A 1 1 1 A O /C\ 

0.13148 (3) 


A A/I^O /"5A 

0.0432 (3) 


/~\c 
U3 


a Ant^z /oa 
0.4/63 (2) 


A CTAAO /1 "5\ 
0.5 /002 (13) 


A OO O "5 /I /T\ 

0.22834 ( /) 


A ACO£ /CA 

0.0386 (3) 


TJf A 

H3A 


A A TA /CA 
0.4/0 (3) 


0.643O (12) 


0.2343 (12) 


A AOO * 

0.088 


06 


0.7510(3) 


0.56036 (16) 


0.24876 (10) 


0.0912 (9) 


07 


0.5180 (3) 


0.31491 (13) 


0.25994 (6) 


0.0654 (6) 


08 


0.6928 (2) 


0.32090 (14) 


0.19997 (5) 


0.0524 (4) 


09 


0.5505 (4) 


0.7048 (3) 
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0.0835 (6) 


H9A 


0.565 (6) 
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0.0885 (4) 
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H9B 


0.609 (6) 




0.647 (3) 


0.1290 (16) 


0.125* 




010 


0.7913 (4) 




0.4655 (3) 


0.12287 (7) 


0.0885 (8) 




H10C 


0.8980 (17) 


0.462 (5) 


0.1196(15) 


0.133* 




H10D 


0.758 (5) 




0.429 (4) 


0.1460(10) 


0.133* 




Atomic displacement parameters (A 2 ) 




t rl 1 


IF 1 


U 33 


T T\ 9 

7J12 


u 13 




CI 


0.0343 (8) 


0.0252 (7) 


0.0223 (7) 


0.0027 (6) 


-0.0002 (6) 


0.0020 (6) 


C2 


0.0409 (9) 


0.0237 (7) 


0.0255 (7) 


0.0035 (6) 


-0.0005 (7) 


-0.0003 (6) 


C3 


0.0350 (8) 


0.0222 (7) 


0.0271 (7) 
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0.0033 (6) 


C4 


0.0333 (8) 


0.0287 (8) 


0.0228 (7) 
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C5 


0.0357 (8) 


0.0249 (7) 
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-0.0018(6) 


C6 


0.0325 (8) 
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0.0254 (7) 


0.0007 (6) 


-0.0011 (6) 


0.0011 (5) 


C7 


0.0295 (7) 


0.0202 (6) 


0.0224 (6) 
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0.0007 (6) 
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C8 


0.0331 (8) 
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0.0229 (7) 


0.0035 (6) 
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C9 


0.0472 (10) 
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0.0323 (9) 
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0.0396 (9) 


0.0279 (8) 
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0.0004 (6) 
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-0.0018(6) 
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-0.0029 (6) 


C15 


0.0433 (9) 


0.0205 (7) 


0.0225 (7) 


-0.0008 (7) 


0.0041 (7) 


0.0005 (5) 


C16 


0.0312(8) 


0.0506 (11 


) 0.0294 (8) 


-0.0005 (8) 


0.0047 (7) 


0.0042 (8) 


C17 


0.0328 (8) 


0.0428 (9) 


0.0283 (8) 


0.0081 (7) 


0.0010 (7) 


0.0028 (7) 


C18 


0.0812(16) 


0.0349 (9) 


0.0321 (9) 


0.0151 (10) 


-0.0075 (10) 


0.0069 (8) 


C19 


0.0514(11) 


0.0378 (9) 


0.0270 (8) 


-0.0005 (8) 


-0.0003 (8) 


0.0044 (7) 


C20 


0.0323 (8) 


0.0326 (8) 


0.0239 (7) 


-0.0007 (7) 


-0.0021 (6) 


0.0003 (6) 


C21 


0.0397 (9) 


0.0360 (9) 


0.0231 (7) 


0.0019(7) 


0.0019 (7) 


0.0015 (6) 


C22 


0.0549(11) 


0.0242 (8) 


0.0357 (9) 


-0.0015 (8) 


-0.0059 (8) 


-0.0002 (7) 


C23 


0.0891 (17) 


0.0400(10) 0.0264(8) 


0.0080(11) 


-0.0042 (10) 


-0.0017 (8) 


C24 


0.0441 (9) 


0.0212 (7) 


0.0350 (8) 


0.0023 (7) 


0.0045 (7) 


0.0003 (6) 


C25 


0.0417(9) 


0.0229 (7) 


0.0366 (9) 


-0.0005 (7) 


0.0056 (8) 


0.0019(6) 


Nl 


0.0382 (7) 


0.0221 (6) 


0.0229 (6) 


0.0002 (6) 


-0.0022 (5) 


0.0005 (5) 


N2 


0.0378 (7) 


0.0315 (7) 


0.0233 (6) 


0.0054 (6) 


0.0036 (6) 


-0.0006 (5) 


01 


0.0630 (9) 


0.0298 (6) 


0.0236 (6) 


0.0004 (6) 


-0.0020 (6) 


0.0036 (5) 


02 


0.0614 (8) 


0.0229 (5) 


0.0285 (6) 


-0.0004 (6) 


-0.0094 (6) 


0.0038 (5) 


03 


0.0907 (12) 


0.0356 (7) 


0.0264 (6) 


0.0144 (8) 


0.0030 (7) 


-0.0031 (5) 


04 


0.0689 (10) 


0.0273 (6) 


0.0333 (7) 


0.0015 (6) 


-0.0040 (7) 


0.0054 (5) 


05 


0.0460 (8) 


0.0263 (6) 


0.1035 (14) 


0.0053 (6) 


0.0038 (9) 


0.0004 (8) 


06 


0.0656(12) 


0.0400 (9) 


0.168 (3) 


-0.0093 (9) 


-0.0456 (15) 


0.0125 (12) 


07 


0.1001 (14) 


0.0238 (6) 


0.0724 (12) 


-0.0072 (8) 


0.0471 (11) 


-0.0007 (7) 


08 


0.0770(11) 


0.0329 (7) 


0.0473 (8) 


0.0084 (7) 


0.0221 (8) 


-0.0039 (6) 


09 


0.0839(15) 


0.0941 (17) 0.0725 (14) 


-0.0141 (14) 


-0.0099 (12) 


0.0102 (13) 


010 


0.1118(19) 


0.0983 (17) 0.0553 (11) 


-0.0444(16) 


0.0036 (12) 


0.0131 (11) 



Geometric parameters (A, °) 

CI— C6 1.382 (2) CI 5 — H2A 0.9800 

CI— C2 1.389 (2) C16— C17 1.509 (2) 
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z" 1 1 f'V 

CI — C8 


1 C 1 1 /i\ 

1.M3 (2) 


C • ~) PI 

C2 — C3 


1 1 O /I /"1\ 

1.384 (2) 


P1 TTri 

C2 — H2 


A ai A A 

0.9300 


r~"~> p»1 

C3 — Oz 


1 TT/IC /I A\ 

1.3745 (19) 


PI p A 

C3 — C4 


1 A 1 A /1\ 

1.410 (2) 


P A f-\ 1 

C4 — Ol 


1 1 £LC\A ( 1 A\ 

1.3694 (19) 


C4 — C5 


1 TOO /OS 

1.388 (2) 


C5 — Co 


1 OA/I /"1\ 

1.394 (2) 


Z" 1 C TTC 

C5 — H5 


A AT AA 

0.9300 


P /" XT 1 

Co — N 1 


1 /i 1 zri / 1 aa 

1.4162 (19) 


C7 — Nl 


1 a oz: i /i n\ 

1.4861 (19) 


C7 — C12 


1 COO 

1.528 (2) 


PT P O 

C / — C8 


1 CCT /1\ 

1.55 / (2) 


pt Tn 

C7 — H7 


A AO A A 

0.9800 


C8 — C17 


1 c /in /i\ 

1.540 (2) 


C8 — CI 5 


1.543 (2) 


C • (\ pil 

C9 — 03 


1 11 1 /1\ 

1.231 (2) 


C9 — jni 


1.352 (2) 


C9 — CIO 


1 cao /1\ 

1.508 (2) 


CIO — Cll 


1.541 (3) 


/"* 1 A TJ1AA 

CIO — H1UA 


0.9 /0U 


CIO — H10B 


0.9700 


Cll — 04 


1 /I 1 A /1\ 

1.430 (2) 


Cll — Clz 


1 CIO /1\ 

1.538 (2) 


n i tt 1 1 

Cll — Hll 


a nonA 

0.9800 


p 1 i p 1 i 
C12 — C13 


1.535 (2) 


C12 — H12 


0.9800 


p 1 1 /^ta 

C13 — C20 


1.515 (2) 


C13— C14 


1.535 (2) 


C13— H13 


0.9800 


p 1 ,1 pic 

C14 — C15 


1 C 1 1 /I \ 

1.512 (3) 


/—i 1 /I TT 1 /I A 

C14 — H14A 


A AT A A 

0.9700 


p i /i TJ 1 /ID 

C14 — H14J3 


a c\nc\(\ 
0.9 /00 


C15 — N2 


1 en /i\ 

1.537 (2) 


p / p i P1 

Co — CI — C2 


11A11 /1 f\ 

120.21 (15) 


C • /_ p i /in 

Co — CI — Co 


i i a r r / 1 i \ 

110.56 (13) 


p ~\ r i i p o 

C2 — CI — Co 


1 1 O AzT / 1 A \ 

128.96 (14) 


pi f 1 1 p 1 

C3 — Cz — CI 


1 1 O A A ( 1 C\ 

118.94 (15) 


p 1 PI TTr\ 

C3 — Cz — Hz 


1 OA C 

120.5 


/"< 1 PI tto 

CI — Cz — Hz 


1 1A C 

120.5 


02 — C3 — C2 


11/1 1 C / 1 c\ 

124.15 (15) 


02 — C3 — C4 


1 1 f A A / A A\ 

115.44 (14) 


C2— C3— C4 


120.40 (14) 


01— C4— C5 


123.65 (14) 


01— C4— C3 


115.56(14) 


C5— C4— C3 


120.78 (14) 


C4— C5— C6 


117.53 (14) 


C4— C5— H5 


121.2 



p 1 /_ XT1 

C16 — N2 


1 C 1 A /1\ 

1.514 (2) 


P 1 /_ TT1 /- * 

Clo — HloA 


A ATAA 

0.9700 


p i / tt 1 / r - * 

C16 — H16B 


A AT A A 

0.9700 


C17 — H17A 


A AT A A 

0.9700 


C17 — H17B 


A ATAA 

0.9700 


C18 — 04 


1 A A 1 /1\ 

1.441 (2) 


pio P 1 A 

C 1 8 — C 1 9 


1 A A A /*} \ 

1.499 (3) 


pi o TTIOA 

CI 8 — H18A 


A ATAA 

0.9700 


pi o TT1 on 

CI 8 — H18B 


A ATAA 

0.9700 


p 1 r\ f ' 1 A 

C19 — C20 


1 11C /I \ 

1.325 (2) 


n| A TT 1 A 

C19 — HI 9 


A A1 AA 

0.9300 


P 1 A PI 1 

C20 — C2 1 


1 CAA /1\ 

1.500 (2) 


C21 — N2 


1 CAA /1\ 

1.509 (2) 


PI 1 T T1 1 A 

C21 — H21A 


A AT A A 

0.9700 


P 11 T T1 1 T~l 

C21 — H21B 


A ATAA 

0.9700 


P 1 1 i^\1 

C22 — 02 


1 /111 /I \ 

1.422 (2) 


P11 TT11 A 

C22 — H22A 


A AzCAA 

0.9600 


pii TTiin 

C22 — H22B 


A A/"AA 

0.9600 


P11 TT11P 

C22 — H22C 


0.9600 


C23 — 0 1 


1 A °\ A /0\ 

1.414 (2) 


C23 — HziA 


A A£AA 

U.96UU 


C23 — H23B 


A A/TAA 

0.9600 


P11 TT11P 

C23 — H23C 


0.9600 


C24 — 07 


1.232 (2) 


r^o /i /^o 
C24 — (Jo 


1.234 (2) 


C24 — C25 


1.542 (2) 


C25 — 06 


1.184 (3) 


PIC PC 

C25 — 05 


1 1 A 1 /I \ 

1.291 (3) 


N2— H2B 


0.880 (10) 


05— H5A 


0.833 (10) 


/"\A TTA A 

09 — H9A 


A OCA / 1 A\ 

0.850 (10) 


PA TTAT~i 

09 — H9B 


A 0 1 /" / 1 A\ 

0.836 (10) 


O10 — H10C 


A O 1 O / 1 A\ 

0.818 (10) 


s \ i a T T 1 ATA 

O10 — H10D 


A Ol A / 1 A\ 

0.824 (10) 


P1/1 P1C TT1A 

C14 — C15 — H2A 


1 AO /" 

108.6 


XT1 PK TT1 A 

N 2 — C 1 5 — H2 A 


1 AO ZT 

108.6 


PO p 1 r TT1 A 

C8 — C15 — H2A 


108.6 


P 1 ^7 P 1 f TvTI 

C17 — C16 — N2 


1A/1 /'A/I/I 

104.69 (14 


PII p|/- TT1Z7A 

C 1 7 — C 1 6 — H 1 6 A 


1 1 A O 

110.8 


XT1 p 1 /_ TT1/TA 

N2 — Clo — HloA 


1 1 A O 

110.8 


P 1 1 P 1 Z' T T 1 /T~T"1 

Cl7 — C16 — H16B 


110.8 


XT1 P1 Z' T T 1 / ri 

N2 — C16 — H16B 


1 1 A O 

110.8 


H16A— CI 6— H16B 


108.9 


C16— C17— C8 


104.00(13 


C16— C17— H17A 


111.0 


C8— CI 7— H17A 


111.0 


C16— C17— H17B 


111.0 


C8— CI 7— H17B 


111.0 
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C6 — C5 — H5 


121.2 


CI — C6 — C5 


1 A A AT / 1 A \ 

122.07 (14) 


CI — C6 — Nl 


1 aa a v" / 1 a \ 

109.96 (14) 


f ' r p / XT 1 

C5 — Co — Nl 


i ^\ i r\T / 1 a \ 

127.97 (14) 


Nl — C7 — C12 


106.32 (13) 


N 1 — C7 — C8 


104.47 (12) 


Z"< 1 1 P T p o 

C12 — C7 — C8 


11/" Ol /I T\ 

116.82 (13) 


XT1 PT TTT 

N 1 — C7 — H7 


109.6 


1 i z~< t i n 

C12 — C7 — H7 


1 ah c 

109.6 


pi o PT TTT 

Co — C7 — H7 


109.6 


p i no P 1 -7 

CI — C8 — C17 


111 TA / 1 1 \ 

111.72 (13) 


p 1 p o p 1 c 

Cl — C8 — CI 5 


i i r AA /I "1\ 

115.90 (13) 


C17 — C8 — C15 


102.20 (13) 


Cl — C8 — C7 


1 A^ 1 A / 1 ^ \ 

102.29 (12) 


C17 — C8 — C7 


1 1 A A^ /1^>\ 

1 10.93 (13) 


C15 — C8 — C7 


1 t A 1 A / 1 1 \ 

114.10 (13) 


Z"~\") A x T 1 

03 — C9 — Nl 


1A1 O/" /1/"\ 

123.36 (16) 


03 — C9 — CIO 


12 1 .68 (16) 


Nl — C9 — CIO 


114.94 (15) 


C9 — CIO — Cll 


i i n /"A /1 /1\ 

117.69 (14) 


/-in /"< 1 A TT1 A A 

C9 — LIU — HI OA 


1 AT A 

107.9 


P 1 1 p | A TT1 A i 

Cll — CIO — HI OA 


1 AT A 

107.9 


p r\ ni r\ tti An 

C9 — CIO — HlOB 


107.9 


1 -t s~l 1 /"\ T T 1 Al~» 

Cll — CIO — HlOB 


107.9 


TTI A A /"> 1 A TTI ATI 

H10A — CIO — HlOB 


1 AT A 

107.2 


04 — Cll — C12 


1 15.02 (14) 


04 — Cll — CIO 


103.96 (15) 


C12 — Cll — CIO 


1 AA AC / 1 A \ 

109.95 (14) 


r\A n i tti 1 
04 — Cll — Hll 


109.2 


Cl2 — Cll — Hll 


109.2 


CIO — Cll — Hll 


109.2 


C7 — C12 — C13 


11A /~ C\ f 1 1 \ 

112.69 (13) 


p-7 pi 1 

C7 — C12 — Cll 


1 AT Cl /1 0\ 

107.52 (13) 


Cl3 — Cl2 — Cll 


1 18.08 (14) 


p -7 /""I 1 ^\ tti r\ 

C7 — C12 — H12 


105.9 


C13 — C12 — H12 


105.9 


p -1 1 p -l r\ tti i 

Cll — C12 — H12 


105.9 


C20 — Cl3 — Cl2 


11/1 A f\ / 1 ^> \ 

114.40 (13) 


C20 — C13 — C14 


1 AA /I A / 1 /I \ 

109.49 (14) 


C12 — C13 — C14 


1A/" AC /I'lA 

106.05 (13) 


A 1 ~> TTI O 

C20 — C13 — HI 3 


108.9 


C12 — C13 — H13 


108.9 


C14 — C13 — H13 


108.9 


C15— C14— C13 


108.81 (13) 


C15— C14— H14A 


109.9 


C13— C14— H14A 


109.9 


C15— C14— H14B 


109.9 


C13— C14— H14B 


109.9 


H14A— C14— H14B 


108.3 



T T 1 T A C ' 1 T T T 1 1 1~"> 

H17A — C17 — H17B 


109.0 


04 — C18 — C19 


110.72 (17) 


/ \ a /- < 1 () TT10A 

04 — C18 — H18A 


1 AA C 

109.5 


/"<1A /^"10 TTIOA 

C19 — C18 — H18A 


1 AA C 

109.5 


/ \ a *~\ i o T T 1 on 

04 — C18 — H18B 


109.5 


Cl9 — Cl8 — H18B 


109.5 


TTIOA /— < 1 o TTI On 

H18A — C18 — H18B 


1 AO 1 

108.1 


C20 — C 1 9 — C 1 8 


1A1 1") / 1 O \ 

121.13 (18) 


CzO — L19 — HI 9 


1 1 Cl A 

119.4 


Cl8 — Cl9 — Hl9 


119.4 


C19 — C20 — C21 


1A1 CA/1/"\ 

12 1 .50 (16) 


C19 — C20 — C13 


122.60 (16) 


C21 — C20 — C13 


1 1 C A A / 1 A \ 

115.90 (14) 


C20 — C21 — N2 


11A f l\ /1")\ 

HO. 60 (13) 


C20 — C21 — H21A 


109.5 


X f s 1 TTI 1 A 

N2 — C2 1 — H2 1 A 


109.5 


Z" 1 A A /^A 1 TTA 1 r> 

C20 — C21 — H21B 


109.5 


XTA /^A 1 TTA 1 I~» 

N2 — C2 1 — H2 1 B 


109.5 


T T^ 1 A ^ 1 T T ^ 1 T"^ 

H21A — C2l — H21B 


108.1 


/"\A /"<AA TTAA A 

02 — C22 — H22A 


109.5 


/~\A /^AA T TA ATi 

02 — C22 — H22B 


1 AA C 

109.5 


TTAA A PA A T TA ATi 

H22A — C22 — H22B 


109.5 


02 — C22 — H22C 


109.5 


TTAA A /"<AA TTAAz"' 

H22A — C22 — H22C 


109.5 


TTAATi /~^AA T TA A 

H22B — C22 — H22C 


1 AA C 

109.5 


01 — C23 — H23A 


109.5 


01 — C23 — H23B 


109.5 


T TA O A A 1 TTA") Fl 

H23A — C23 — H23B 


109.5 


Ol — C23 — H23C 


109.5 


TT^^ A /~^^\ ^\ TT^in 

H23A — C23 — H23C 


109.5 


T TA 1 PA ") TTA") /" " 

H23B — C23 — H23C 


109.5 


f \ —1 Pn A PO 

07 — C24 — 08 


1 AT OT / 1 T\ 

127.87 (17) 


r\n PA A PIC 

07 — L24 — C25 


1 1 C OA ft zT\ 

115.82 (16) 


08 — C24 — C25 


1 16.25 (16) 


z^ac f~\c 

06 — C25 — 05 


1 A ") 1/1 /" 1 T\ 

123.14 (17) 


/ -\ /- PAC p^> ,i 

06 — C25 — C24 


1 A A AT / 1 0\ 

122.07 (18) 


/ \ C PAC /-"■" >-\ A 

05 — C25 — C24 


11/1 C /" / 1 T\ 

114.56 (17) 


/"' /"» XT 1 /" " /" 

C9 — Nl — C6 


1A/" 1/" /1 /1\ 

126.16 (14) 


C9 — Nl — C7 


119.19 (13) 


/- ' /■ XT1 p -T 

C6 — Nl — C7 


1 AA /" A / 1 A\ 

109.64 (12) 


Z^A1 XTA p 1 f 

C21 — N2 — C16 


11A 1T { % A\ 

112.17 (14) 


p i~\ i XTA • 1 c 

C21 — N2 — C15 


11") a n / 1 a\ 

113.49 (14) 


pi/- XTA Z^ 1 1 C 

C16 — N2 — C15 


1 AT A 1 z"1 A\ 

107.91 (13) 


Cz 1 — N 2 — HzB 


1U6.9 (16) 


C16— N2— H2B 


105.2(17) 


C15— N2— H2B 


110.8 (17) 


C4— 01— C23 


117.63 (14) 


C3— 02— C22 


115.02(13) 


Cll— 04— Cl 8 


115.61 (16) 
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C14— CI 5— N2 
CI 4— CI 5— C8 
N2— CI 5— C8 

C6— CI— C2— C3 
C8— CI— C2— C3 
CI— C2— C3— 02 
CI— C2— C3— C4 
02— C3— C4— 01 
C2— C3— C4— 01 

02— C3— C4— C5 
C2— C3— C4— C5 
01— C4— C5— C6 
C3— C4— C5— C6 
C2— CI— C6— C5 
C8— CI— C6— C5 
C2— CI— C6— Nl 
C8— CI— C6— Nl 
C4— C5— C6— CI 
C4— C5— C6— Nl 
C6— CI— C8— C17 
C2— CI— C8— C17 
C6— CI— C8— C15 
C2— CI— C8— C15 
C6— CI— C8— C7 
C2— CI— C8— C7 
Nl— C7— C8— CI 
CI 2— C7— C8— CI 
Nl— C7— C8— C17 
CI 2— C7— C8— C17 
Nl— C7— C8— C15 
CI 2— C7— C8— C15 

03— C9— CIO— Cll 
Nl— C9— CIO— Cll 
C9— CIO— Cll— 04 
C9— CIO— Cll— C12 
Nl— C7— C12— C13 
C8— C7— C12— C13 
Nl— C7— CI 2— Cll 
C8— C7— C12— Cll 

04— Cll— C12— C7 
CIO— Cll— C12— C7 
04— Cll— C12— C13 
CIO— Cll— C12— C13 
C7— CI 2— CI 3— C20 
Cll— C12— C13— C20 
C7— CI 2— CI 3— C14 
Cll— C12— C13— C14 
C20— CI 3— CI 4— CI 5 



110.62(13) 

115.71 (14) 
104.41 (13) 

0.4 (3) 
-173.02 (16) 
-177.73 (17) 
2.1 (3) 
-2.0 (2) 
178.14(16) 
177.02 (16) 
-2.9 (3) 
179.91 (16) 
1.0(2) 
-2.3 (3) 
172.24(15) 
177.02 (16) 
-8.48(19) 
1.6(2) 

-177.60 (16) 
-102.75 (17) 
71.1 (2) 
140.73 (15) 
-45.4 (2) 
15.96(18) 
-170.16(17) 
-16.91 (15) 
100.19(15) 
102.36(14) 
-140.54(14) 
-142.87 (13) 
-25.77 (19) 
141.4 (2) 
-40.0 (3) 

135.72 (18) 
12.1 (2) 
157.39 (12) 
41.30(18) 
-70.77 (15) 
173.15 (13) 
-75.91 (18) 
41.01 (19) 
52.9 (2) 
169.84 (15) 
59.13 (18) 
-67.24(19) 
-61.65(17) 
171.98(14) 
-55.45 (18) 



C25— 05— H5A 
H9A— 09— H9B 
H10C— 010— H10D 

CI 7— C8— CI 5— C14 
C7— C8— C15— C14 
CI— C8— CI 5— N2 
CI 7— C8— CI 5— N2 
C7— C8— CI 5— N2 
N2— CI 6— CI 7— C8 
CI— C8— CI 7— C16 
CI 5— C8— CI 7— C16 
C7— C8— CI 7— C16 
04— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
CI 8— CI 9— C20— C13 
CI 2— CI 3— C20— C19 
CI 4— CI 3— C20— C19 
CI 2— CI 3— C20— C21 
C14— CI 3— C20— C21 
CI 9— C20— C21— N2 
CI 3— C20— C21— N2 

07— C24— C25— 06 

08— C24— C25— 06 

07— C24— C25— 05 

08— C24— C25— 05 
03— C9— Nl— C6 
CIO— C9— Nl— C6 
03— C9— Nl— C7 
CIO— C9— Nl— C7 
CI— C6— Nl— C9 
C5— C6— Nl— C9 
CI— C6— Nl— C7 
C5— C6— Nl— C7 
C12— C7— Nl— C9 
C8— C7— Nl— C9 
C12— C7— Nl— C6 
C8— C7— Nl— C6 
C20— C21— N2— C16 
C20— C21— N2— C15 
CI 7— CI 6— N2— C21 
CI 7— CI 6— N2— CI 5 
CI 4— CI 5— N2— C21 
C8— CI 5— N2— C21 
CI 4— CI 5— N2— C16 
C8— CI 5— N2— C16 
C5— C4— 01— C23 
C3— C4— 01— C23 
C2— C3— 02— C22 



120 (3) 
113(5) 
112(3) 

153.36 (14) 
33.55 (18) 
153.27 (13) 
31.53 (15) 
-88.28 (15) 
34.94 (18) 
-165.99 (14) 
-41.43 (17) 
80.57 (17) 
-67.2 (3) 
179.35 (18) 
-1.5 (3) 
60.4 (2) 
179.25 (17) 
-120.38 (16) 
-1.5 (2) 
-128.70 (18) 

52.1 (2) 
106.6 (3) 
-70.8 (3) 
-68.1 (3) 
114.5 (2) 
-20.4 (3) 
161.06(17) 
-172.66 (18) 
8.8 (2) 

-157.88 (17) 
21.4 (3) 
-3.42 (19) 
175.81 (16) 
45.57 (19) 
169.70(15) 
-110.93 (14) 
13.20(17) 
78.03 (17) 
-44.60(19) 
-140.63 (14) 
-14.89(18) 
-10.95(19) 
114.17(15) 
-135.90(15) 
-10.78 (17) 
10.6(3) 
-170.48 (19) 

23.2 (3) 
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C12 — C13 — CM- 


-C15 


68.45 (17) 




C4— C3— 02- 


-C22 




-156.72 (17) 


CD— C14—C15- 


-N2 


62.41 (18) 




C12— Cll— 0^ 


1 — C18 




-64.4 (2) 


C13— C14— C15- 


-C8 


-56.03 (18) 


CIO— Cll— 04— CI 8 




175.37 (16) 


Cl— C8— C15— C14 


-84.91 (17) 


CI 9— CI 8— 04— Cll 




88.6 (2) 


Hydrogen-bond geometry (A, °) 


D—R-A 






D — H 


H-A 




D-A 


D—R-A 


N2— H25-08 






0.88 (1) 


1.87(1) 




2.712 (2) 


159 (2) 


05—R5A-OT 






0.83 (1) 


1.83 (1) 




2.652 (2) 


170(4) 


09— H9^"03 u 






0.85 (1) 


2.04 (2) 




2.832 (3) 


155 (5) 


09— H95-O10 






0.84(1) 


2.40 (3) 




3.161 (4) 


151 (5) 


010— H10D-O8 






0.82(1) 


2.04(1) 




2.854 (3) 


173 (5) 


C7— H7-09 1 " 






0.98 


2.50 




3.456 (3) 


166 


Cll— Hll-09 iv 






0.98 


2.56 




3.519(3) 


168 


C17— H17y4-01 fi 






0.97 


2.56 




3.518 (2) 


168 


C21— H2L4-06 V 






0.97 


2.43 




3.188 (3) 


135 


C21— H215-05 vi 






0.97 


2.59 




3.293 (3) 


130 


C14— H145-01™ 






0.97 


2.49 




3.291 (2) 


139 



Symmetry codes: (i) -x+l.y+1/2, -z+1/2; (ii)x-l/2, -y+l/2, -z; (m)x,y-\,z; (iy)x+l,y-l,z; (v) ~x+ 2,y-\l2, -z+1/2; (vi) -x+\,y-\l2, -z+1/2; (vii) 
x+1/2, -y+l/2, -z. 
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